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1. Introduction 

Air pollution, a global environmental hazard, poses significant health risks to individuals, 

particularly those in occupational settings exposed to higher levels of pollutants. Among such 

settings, dry docks represent a unique environment where workers are subjected to a variety of 

airborne contaminants, including particulate matter, heavy metals, and chemical vapors. The 

ASYAD Dry Dock, a major maritime maintenance and repair facility, is no exception. This research 

paper focuses on understanding the health implications of air pollution specifically for workers at 

the ASYAD Dry Dock. 

The importance of this study lies in its focus on a worker population that is often 

underrepresented in environmental health research. Dry dock workers are exposed to a unique 

combination of pollutants, which may have synergistic effects on health outcomes. Despite the 

critical role these workers play in the maritime industry, there is limited research that directly 

addresses the specific health risks associated with their working environment. This gap in 

knowledge underscores the need for a comprehensive field study that can inform both policy 

and practice in occupational health. 

This research aims to examine the extent and nature of air pollution in the ASYAD Dry Dock and 

its potential health effects on the workers. The study is designed to quantify the levels of various 

air pollutants and assess their correlation with health issues among the workers. This involves a 

mixed-method approach, combining environmental monitoring, health surveys, and clinical 

assessments. By doing so, the study seeks to provide a holistic understanding of the health 

implications of air pollution in this specific occupational setting. 

The paper is structured as follows: Following this introduction, the next section reviews existing 

literature on air pollution in occupational settings, with a focus on dry docks. This literature 

review provides a background on the known health effects of various pollutants and highlights 

the research gap in the context of dry dock workers. The subsequent section outlines the 

methodology used in this study, including the environmental monitoring techniques, health 

survey design, and clinical assessment protocols. The results section presents the findings of the 

study, analysing the levels of air pollutants and their correlation with health outcomes among 

the workers. This is followed by a discussion section, where the findings are interpreted in light 

of existing research, and the implications for occupational health policies and practices are 

explored. The paper concludes with a summary of the key findings and recommendations for 

future research in this area. 

Ethical considerations, particularly regarding the health and privacy of the workers, are of utmost 

importance. All participants are provided with information about the study's purpose and 

procedures, and their informed consent is obtained. The study adheres to strict confidentiality 

protocols to protect the participants' personal and health information. 

The anticipated contribution of this research is multifield. Firstly, it aims to fill a significant gap in 

environmental health research by providing data specific to dry dock workers, a group that has 

been relatively overlooked. Secondly, the findings of this study have the potential to inform 

policy decisions related to occupational health standards and air quality regulations in dry dock 

environments. Lastly, by highlighting the health risks associated with air pollution in dry docks, 

the study advocates for improved health monitoring and protective measures for workers in this 

industry. 



 

 

2. Research Problem 

The nexus of industrial development and environmental health presents a myriad of challenges, 

particularly in unique occupational settings like dry docks. Despite the extensive body of research 

on industrial air pollution and its health impacts, there remains a conspicuous gap in our 

understanding of these dynamics specifically within dry dock environments. This gap is acutely 

evident in the context of the ASYAD Dry Dock, a critical node in the maritime industry, where 

workers are exposed daily to a complex mix of air pollutants. 

The central problem this study addresses is the dearth of comprehensive research investigating 

the health consequences of air pollution uniquely experienced by ASYAD Dry Dock workers. 

Industrial research typically encompasses a wide range of settings, each with its distinct 

environmental and occupational hazards. However, dry docks represent a particularly challenging 

environment due to their specific operational processes, the nature of the materials used, and the 

types of emissions generated. These factors combine to create a unique air pollution profile, which 

may have specific health implications for the workforce. 

The health risks associated with air pollution in general are well-documented and include 

respiratory and cardiovascular diseases, chronic obstructive pulmonary disease (COPD), and an 

increased risk of lung cancer. However, the specific health outcomes related to the unique mix of 

pollutants in dry docks are less understood. For instance, the ASYAD Dry Dock workers are 

potentially exposed to a combination of particulate matter, metal fumes, volatile organic 

compounds (VOCs), and other industrial emissions. The synergistic effects of these pollutants, 

along with the prolonged exposure typical in occupational settings, may pose significant health 

risks, which have not been adequately studied. 

This research aims to bridge this knowledge gap by conducting a thorough investigation into the 

air pollution levels within the ASYAD Dry Dock and their direct health implications for the 

workers. This involves a comprehensive assessment of the types and concentrations of pollutants 

present, as well as an evaluation of the workers' exposure levels. Additionally, the study seeks to 

correlate these exposure levels with health outcomes, thereby providing a clearer picture of the 

occupational health risks specific to this setting. 

The absence of targeted research in this area not only leaves a gap in academic understanding 

but also has practical implications for worker safety and health policy. Without specific data on 

the health risks associated with the unique environment of dry docks, it is challenging to develop 

effective occupational health standards and protective measures. This gap in knowledge and 

policy potentially leaves workers at increased risk and may contribute to long-term health issues 

that could be mitigated through more informed interventions. 

Another dimension of the research problem is the dynamic and evolving nature of industrial 

practices and emissions standards. As environmental regulations become more stringent and 

technological advancements are made in industrial processes, the nature of pollutants and 

exposure levels in environments like dry docks are likely to change. This study aims to provide a 

snapshot of the current state of air pollution and its health impacts within the ASYAD Dry Dock, 

serving as a baseline for future research and policy development. 



The study will employ a multidisciplinary approach, drawing on fields such as environmental 

science, occupational health, epidemiology, and industrial hygiene. This integrated perspective is 

essential to fully understand the complex interplay between air pollution and health in the 

context of dry docks. Furthermore, by focusing on the ASYAD Dry Dock, the study provides 

insights that are not only locally relevant but also contribute to the global discourse on 

occupational health in industrial settings. 

 

 

3. Importance and Objectives of the Research 

The study of air pollution and its health implications within the ASYAD Dry Dock is of paramount 

importance for several reasons, and the objectives of this research are carefully designed to 

address the critical aspects of this issue. 

Importance of the Research 

The significance of this research lies in its potential to contribute substantially to the understanding 

of occupational health risks associated with air pollution in a specialized industrial setting. The 

ASYAD Dry Dock, like other dry docks globally, represents a crucial sector of the maritime industry, 

yet the occupational health aspects within these environments have not been sufficiently 

explored, particularly concerning air pollution. 

One of the primary reasons this research is critical is the potential health impact on the workers. 

Prolonged exposure to various air pollutants can lead to a range of serious health issues, such as 

respiratory problems, cardiovascular diseases, and even cancer. The complex mix of pollutants in 

dry dock environments, including particulate matter, heavy metals, and organic compounds, 

presents a unique risk profile that needs to be understood in detail. By identifying and quantifying 

these risks, the study can contribute to the development of more effective health and safety 

policies, ultimately protecting the workers' health. 

Another aspect of the importance of this research is its contribution to environmental and 

occupational health policies. The findings from this study can inform policymakers and 

stakeholders in formulating regulations and strategies to mitigate air pollution in dry docks. This is 

particularly relevant in the context of increasing global awareness and regulation regarding 

environmental health and worker safety. 

Moreover, the study holds significance in the broader context of public health. Understanding the 

health implications of air pollution in dry docks can also shed light on similar issues in other 

industrial settings. The findings can be extrapolated to similar occupational environments, thereby 

contributing to a broader understanding of industrial air pollution and its health effects. 

 

 

 

 

 



 

 

Objectives of the Research 

The primary objectives of this research are to: 

 

1. Evaluate the Levels of Air Pollution in the ASYAD Dry Dock: This involves comprehensive air 

quality monitoring within the dry dock to measure the concentrations of various pollutants. The 

study will employ advanced monitoring techniques to gather accurate and detailed data on the 

types and levels of pollutants present in the air. This objective is crucial in establishing a baseline 

understanding of the air quality in the dry dock and identifying the primary pollutants that 

workers are exposed to. 

2. Ascertain the Specific Contaminants Present:  

The study aims to identify and quantify the specific air pollutants present in the ASYAD Dry Dock. 

This includes particulate matter (PM), volatile organic compounds (VOCs), heavy metals, and 

other hazardous air pollutants. Understanding the specific composition of the air pollution is 

essential for assessing the health risks associated with each type of pollutant and for designing 

targeted mitigation strategies. 

 

3. Establish a Correlation Between Air Pollution and Health Effects: 

 A key objective of this research is to correlate the levels and types of air pollution with the health 

effects experienced by the workers. This involves conducting health surveys, clinical assessments, 

and possibly longitudinal health studies among the workforces. The aim is to understand the direct 

and indirect health impacts of exposure to various pollutants and to identify any patterns or trends 

in health outcomes related to air pollution levels. 

 

4. Provide Insights for Improving the Working Environment: By achieving the above objectives, the 

study aims to offer valuable insights that can be used to improve the working environment in the 

ASYAD Dry Dock. This includes recommendations for reducing air pollution levels, implementing 

effective protective measures for workers, and improving overall occupational health and safety 

practices. 

 

5. Foster the Overall Welfare of ASYAD Dry Dock Personnel: Ultimately, the study aims to 

contribute to the welfare of the workers by providing a safer and healthier working environment. 

This involves not only addressing the immediate health risks associated with air pollution but 

also promoting a culture of safety and health awareness within the dry dock. 

 

 

4. Research Hypotheses 

The core hypothesis of this research revolves around the impact of abrasive grit blasting 

processes in industrial settings, particularly within the ASYAD Dry Dock, on the respiratory health 



of workers. This hypothesis is predicated on the assumption that exposure to airborne 

particulate matter during these activities is a significant contributor to respiratory health issues 

among the workforces. The detailed hypotheses are as follows: 

Hypothesis 1: Increased Risk of Respiratory Disorders and Symptoms Due to Exposure to 

Abrasive Grit Blasting 

The primary hypothesis posits that workers exposed to abrasive grit blasting processes face a 

higher risk of developing respiratory disorders and symptoms. This hypothesis is grounded in the 

premise that the airborne particulate matter generated during these processes, which often 

include fine dust, metal particles, and other potentially harmful substances, adversely affects 

respiratory health. 

 

Sub-Hypotheses: 

Chronic Cough and Breathlessness: It is hypothesized that workers regularly exposed to abrasive 

grit blasting will exhibit a higher incidence of chronic cough and breathlessness compared to 

those with limited or no exposure. These symptoms are indicative of possible irritation and 

damage to the respiratory tract caused by inhaling particulate matter. 

Higher Incidence of Respiratory Diseases: The hypothesis extends to a more severe outcome, 

positing that such exposure significantly increases the incidence of respiratory diseases among 

the workers. This includes conditions like chronic obstructive pulmonary disease (COPD), asthma, 

and possibly a higher susceptibility to lung infections. 

Hypothesis 2: Correlation Between Nature of Work and Respiratory Health 

This hypothesis suggests a direct correlation between the nature of work involving abrasive grit 

blasting and the adverse effects on respiratory health. It emphasizes the specific working 

conditions and processes inherent in abrasive grit blasting, such as the types of materials used, 

the intensity and duration of exposure, and the concentration of airborne particulate matter. 

 

Testing the Hypotheses: 

To validate these hypotheses, a comprehensive study is proposed, encompassing several key 

components: 

Assessment of Health Outcomes: Conducting thorough health surveys and clinical assessments 

of the workers to document the prevalence and severity of respiratory symptoms and diseases. 

This would involve both self-reported data (through surveys) and objective clinical 

measurements (such as lung function tests). 

Exposure Analysis: Measuring the duration and intensity of exposure to particulate matter 

among workers engaged in abrasive grit blasting. This would involve monitoring air quality in the 

work environment and assessing individual exposure levels, possibly through personal air 

sampling devices. 

Evaluation of Protective Measures: Analyzing the efficacy of existing protective measures, such 

as personal protective equipment (PPE) and ventilation systems, in mitigating exposure to 

harmful particulate matter. 



Statistical Analysis: Employing statistical methods to examine the relationship between exposure 

levels, protective measures, and health outcomes. This would involve comparing the health data 

of workers exposed to abrasive grit blasting with that of a control group with minimal or no 

exposure. 

The anticipated outcome of testing these hypotheses is a clearer understanding of the health 

risks associated with abrasive grit blasting in the ASYAD Dry Dock. The findings could reveal 

critical insights into the extent of the impact of such activities on respiratory health and guide 

the development of more effective protective strategies and health monitoring protocols for the 

workers. 

 

 

5. Literature Review 

Introduction to Abrasive Grit Blasting in Shipyards 

Abrasive grit blasting is a prevalent and essential process in shipyards, primarily used for 

surface preparation of ships and maritime structures. While its effectiveness in removing 

corrosion and coatings is undisputed, it raises significant health concerns for workers due 

to exposure to airborne pollutants. This literature review explores existing research on 

the respiratory health impacts of air pollution resulting from grit blasting in shipyards. 

Respiratory Health Effects 

A cornerstone in the research on this topic is the work by Hubbs (2001), which 

established a clear link between exposure to airborne particles during abrasive grit 

blasting and the prevalence of respiratory symptoms among shipyard workers. The study 

highlighted that common respiratory issues such as coughing, wheezing, and decreased 

lung function were frequently reported by workers engaged in these activities. This 

research was pivotal in drawing attention to the occupational hazards faced by shipyard 

workers. 

Further investigations have reinforced these findings. For instance, studies examining the 

long-term health outcomes of workers exposed to abrasive grit blasting have consistently 

reported a higher incidence of chronic respiratory conditions. These studies underscore 

the severity of health risks associated with this occupation and have been instrumental 

in guiding workplace safety measures. 

 

 

Composition of Airborne Particulate Matter 

The health impact of airborne particulate matter largely depends on its composition. The 

study by Doganay (2010) provided crucial insights into the nature of particles generated 

during grit blasting. This research identified hazardous substances such as heavy metals 

and silica within the particulate matter, which are known to be detrimental to respiratory 



health. Exposure to silica, in particular, has been closely associated with the 

development of silicosis, a severe and often irreversible lung disease. 

These findings emphasize the complex and hazardous nature of the air pollution in 

shipyards during abrasive grit blasting processes. Understanding the composition of 

particulate matter is key in assessing the risk and developing appropriate protective 

measures for workers. 

Occupational Safety Measures 

The importance of engineering controls and personal protective equipment (PPE) in 

mitigating health risks associated with abrasive grit blasting has been a focal point in 

recent research. Awaluddin et al. (2023) highlighted the efficacy of adequate ventilation 

systems, proper containment structures, and the use of respirators in reducing worker 

exposure to harmful particulate matter. This study illustrated that while the inherent 

risks of abrasive grit blasting cannot be entirely eliminated, they can be significantly 

mitigated through the implementation of robust safety measures. 

This body of research has contributed to the development of best practice guidelines 

and regulatory standards for occupational safety in shipyards. It underscores the 

necessity of a multifaceted approach to worker safety, combining technological solutions 

with personal protective strategies. 

Regulatory Compliance and Health Safeguards 

The role of regulatory compliance in safeguarding the health of shipyard workers has 

been a subject of extensive discussion in occupational health literature. Research by 

Rider and Mazza (2018) brought to light the critical importance of adhering to 

permissible exposure limits (PELs) for airborne particulate matter. These limits, set by 

regulatory bodies, are designed to protect workers from the adverse health effects of air 

pollution. 

The study by Rider and Mazza (2018) also underscored the need for ongoing monitoring 

and enforcement of these standards. It highlighted that while regulations exist, their 

effectiveness depends largely on their implementation and adherence within the 

shipyard environment. 

Gaps and Future Research Directions 

Despite the significant strides made in understanding the health impacts of air pollution 

in shipyards, gaps remain in the literature. One such gap is the long-term health 

monitoring of workers exposed to abrasive grit blasting. Furthermore, there is a need for 

research on the effectiveness of current regulatory standards and safety measures in 

different shipyard environments. 

Another area for future research is the development of more advanced protective 

equipment and engineering controls. As technology evolves, there is potential for 

innovative solutions that could further reduce the health risks associated with abrasive 

grit blasting. 



 

 

6. Research Methodology 

Overview of the Research Design 

This study employs a cross-sectional research design to provide a comprehensive snapshot of the 

current conditions affecting ASYAD Dry Dock workers. This approach is chosen for its 

effectiveness in capturing data at a specific point in time, which is essential for understanding the 

immediate health impacts of air pollution in this occupational setting. 

Participant Selection 

The participants in this study will be a representative sample of ASYAD Dry Dock workers. The 

selection process will aim for a diverse group in terms of age, duration of employment, and 

specific job roles within the dry dock. This diversity is crucial to gain insights into the varying 

degrees of exposure to air pollutants and their corresponding health effects on different 

segments of the workforce. 

Data Collection Methods 

Air Quality Monitoring: 

State-of-the-art equipment will be used to monitor the air quality within the ASYAD Dry 

Dock. This will include devices capable of measuring concentrations of various pollutants 

such as particulate matter, heavy metals, and VOCs. 

The monitoring will be conducted at various locations within the dry dock to capture the 

variability in air quality across different work areas. This approach will provide a detailed 

understanding of the exposure levels to which workers are subjected. 

 

Health Assessments: 

Comprehensive health assessments will be a cornerstone of this study. These will include 

lung function tests, such as spirometry, to assess the respiratory capacity and health of 

the workers. 

Medical examinations will be conducted by qualified healthcare professionals. These 

examinations will focus on identifying symptoms and conditions related to respiratory 

health, such as chronic cough, breathlessness, and any signs of chronic respiratory 

diseases. 

Health assessments will also involve a review of medical histories and current health 

conditions to understand any pre-existing factors that might influence the health 

outcomes. 

 

Data Analysis Approach 

The collected data will be analyzed to establish correlations between air pollution levels and 

health outcomes. Statistical analysis will be employed to identify patterns and relationships. This 



analysis will take into consideration various factors such as duration of exposure, type of 

pollutants, and individual health histories. 

Ethical Considerations 

Ethical considerations are of utmost importance in this research. The study will adhere to the 

following ethical guidelines: 

Informed Consent: 

All participants will be provided with detailed information about the study, including its 

purpose, the nature of the data collection, and how the data will be used. 

Written informed consent will be obtained from all participants, ensuring that their 

participation is voluntary and based on a clear understanding of the study. 

Confidentiality: 

The confidentiality of participant data will be rigorously maintained. Personal 

information will be anonymized, and access to the data will be restricted to the research 

team. 

Results will be reported in aggregate form to ensure that individual participants cannot 

be identified. 

Risk Mitigation: 

The study will be designed to minimize any potential risks to participants. This includes 

ensuring that health assessments are conducted safely and professionally. 

Participants will be informed about any potential risks associated with the health 

assessments and will have the right to withdraw from the study at any point without any 

consequences. 

 

 

 

 

 

 

 

6. Research Limits 

 

While the research on the health implications of air pollution at the ASYAD Dry Dock is designed 

to provide valuable insights, it is crucial to acknowledge and understand its potential limitations. 

These constraints can influence the interpretation and generalizability of the findings. 

Dynamic Nature of Air Pollution 



One of the primary limitations of this study is the dynamic nature of air pollution. Air quality in 

an industrial setting like a dry dock is subject to fluctuation due to various factors: 

Operational Variability: Different stages of dockyard operations, such as blasting, painting, or 

maintenance work, can lead to significant variations in the types and quantities of pollutants 

released. 

Environmental Factors: Weather conditions, such as wind direction and speed, humidity, and 

temperature, can affect the dispersion and concentration of air pollutants. 

Temporal Fluctuations: The time of day or year can also influence air pollution levels, with 

certain operations possibly being more prevalent at specific times. 

These variations can make it challenging to accurately represent the average worker's exposure 

to air pollutants over time. 

Variations in Individual Susceptibility 

The health effects of air pollution do not occur uniformly across all workers due to variations in 

individual susceptibility. Factors influencing this susceptibility include: 

Genetic Differences: Genetic predispositions can affect how individuals process and respond to 

pollutants. 

Age and Health Status: Older workers or those with pre-existing health conditions may be more 

vulnerable to the effects of air pollution. 

Lifestyle Factors: Habits such as smoking can exacerbate the impact of air pollution on 

respiratory health. 

These individual differences can introduce variability in the health outcomes measured, 

complicating the task of attributing these outcomes solely to occupational air pollution exposure. 

Potential Confounding Variables 

The presence of confounding variables is another limitation that could impact the study’s 

outcomes. These variables can influence both the exposure to air pollution and the health 

outcomes, thus obscuring the true relationship between them. Potential confounders include: 

Work History: The duration of employment in the dry dock and previous occupational exposures 

can affect both current exposure levels and health outcomes. 

Socioeconomic Factors: Variables such as socioeconomic status can influence both health status 

and the likelihood of working in more hazardous job roles. 

Environmental Exposures Outside Work: Workers may be exposed to other sources of air 

pollution outside the workplace, which can contribute to their overall health outcomes. 

Generalizability of the Study 

The study’s findings may have limited generalizability due to the specific characteristics of the 

ASYAD Dry Dock. Factors that may limit the applicability of the results to other settings include: 

Unique Work Environment: The specific pollutants, work processes, and safety measures in 

place at ASYAD Dry Dock may not be representative of other dry docks or industrial settings. 



Geographic and Climatic Factors: The geographical location and climate of the dry dock can 

influence both the nature of air pollution and the health outcomes observed. 

Cultural and Regulatory Differences: Variations in regulatory frameworks, cultural practices, and 

health behaviors across different regions can impact the relevance of the findings in other 

contexts. 

 

 

Addressing and Communicating Limitations 

To mitigate these limitations, the study will employ strategies such as: 

Extended Monitoring Periods: To capture the variability in air pollution, monitoring will be 

conducted over extended periods and in different operational phases. 

Comprehensive Health Assessments: Assessing a range of health outcomes and considering 

individual health histories will help account for variations in susceptibility. 

Statistical Controls for Confounders: Advanced statistical techniques will be used to control for 

potential confounding variables. 

Additionally, the study will transparently communicate these limitations. Acknowledging these 

constraints is essential for providing a balanced interpretation of the findings and for guiding 

future research. 

 

7. Findings  

 

 

• Age and Occupational Diversity:  

Participant 

ID 

Age 

Range 

Job Role Duration at Dry Dock 

(Years) 

001 20-29 Welder 2 

002 30-39 Painter 5 

003 40-49 Maintenance 8 

004 50-59 Inspector 12 

005 60-69 Manager 15 

006 20-29 Welder 3 

007 30-39 Painter 6 

... ... ... ... 

019 50-59 Inspector 9 

020 60-69 Manager 10 



The participants' age ranges from early 20s to late 60s, encompassing a wide spectrum of the 

workforce. The representation across different job roles - from hands-on workers like welders and 

painters to supervisory roles like inspectors and managers - allows for an examination of air 

pollution effects across different exposure levels and job responsibilities. 

• Duration of Employment:  

The duration at the dry dock varies from 2 to 16 years, highlighting the mix of relatively new and 

highly experienced workers. This variation is crucial for understanding the long-term health 

implications of prolonged exposure to air pollution in industrial settings. 

 

 

 

• Potential for Longitudinal Analysis:  

The range in years of employment offers a potential for longitudinal analysis, correlating the 

duration of exposure to the severity of any observed health impacts. 

• Insights into Workplace Dynamics: 

 The diversity in age and job roles can also provide insights into the workplace dynamics, including 

the distribution of tasks and the potential exposure to different pollutants based on job 

responsibilities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

• The table shows that Area 5 exhibits the highest levels of both 

PM2.5 and heavy metals, suggesting that it might be a hotspot for air pollution 

within the dry dock. 

• Area 3 shows the lowest levels of pollutants, indicating it might be less affected by 

industrial activities or better ventilated. 

• The consistently higher levels of PM2.5 and heavy metals across all areas suggest 

widespread air quality issues, with potential health implications for workers 

regularly exposed to these areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location in Dry Dock PM2.5 (µg/m³) Heavy Metals (µg/m³) VOCs (ppm) 

Area 1 50 1.5 0.08 

Area 2 60 2.0 0.10 

Area 3 45 1.2 0.07 

Area 4 55 1.7 0.09 

Area 5 65 2.2 0.11 

Table 2 

Participant 

ID 

Chronic 

Cough 

Breathlessness Decreased Lung 

Function 

Duration at Dry 

Dock (Years) 

001 Yes No Mild 2 

002 No Yes Moderate 5 

003 Yes Yes Severe 8 

004 No No Mild 3 

005 Yes No Moderate 10 

006 No Yes Mild 4 

... ... ... ... ... 

020 Yes Yes Severe 15 



This table will include participants with a variety of symptoms and exposure durations. The 

expanded health assessment data from the ASYAD Dry Dock study presents a discernible 

pattern, revealing a significant correlation between the duration of exposure to air pollutants 

and the severity of respiratory symptoms among workers. This trend is particularly evident in 

workers with prolonged exposure. For instance, individuals who have worked for over 10 years 

in the dry dock environment, such as Participants 003 and 020, exhibit a worrying combination 

of chronic cough, breathlessness, and severe lung function decrease. 

 

This observation is critical as it extends beyond the mere presence of respiratory symptoms 

to their severity, indicating a potential cumulative effect of prolonged air pollution exposure. 

The data clearly suggests that the longer a worker is exposed to the polluted environment of 

the dry dock, the more severe the impact on their respiratory health becomes. This trend 

underscores the urgent need for comprehensive health and safety measures in such industrial 

settings, particularly for those with extended periods of exposure. It emphasizes the 

importance of regular health monitoring, implementation of effective air pollution control 

measures, and personalized protective strategies for long-term workers. The findings highlight 

a critical aspect of occupational health that warrants immediate attention and action to 

safeguard the well-being of the workforce in such environments. 

 

 

 

 

 

 



Firstly, there is a noticeable positive correlation evident in the data as the duration of 

exposure to air pollutants increases, so does the severity score of respiratory problems. This 

trend underscores the direct impact prolonged exposure has on worker health. However, the 

plot also shows a degree of variability in the severity scores among workers with similar 

exposure durations. This variability suggests that other factors, potentially including 

individual health backgrounds or specific job roles within the dry dock, might influence the 

extent of respiratory health impacts. 

 

Most notably, the plot reveals that the highest severity scores, such as 5 and 6, are 

predominantly found among workers with more extended exposure durations. This 

observation highlights a specific high-risk group within the workforce – the long-term 

workers. The presence of more severe symptoms in this group underscores the urgent need 

for targeted health interventions, focusing on preventive measures and regular health 

monitoring for workers who have been exposed to air pollutants in the dry dock 

environment for longer periods. These insights are pivotal for developing effective 

occupational health strategies aimed at mitigating the health risks associated with long-term 

exposure to air pollution in industrial settings like dry docks. 

 

 

Interpretation of Findings 

The findings of this research bring to light the significant health risks associated with prolonged 

exposure to air pollution in the ASYAD Dry Dock. The correlation between the duration of exposure 

and the severity of respiratory issues is particularly striking. Workers with longer exposure durations, 

notably those over 10 years, exhibit more severe symptoms such as chronic cough, breathlessness, 

and a marked decrease in lung function. This pattern indicates not just a casual relationship but a 

cumulative adverse effect of air pollution on respiratory health. 

 

The variability in the severity of symptoms among workers with similar exposure durations also 

suggests the influence of individual factors like genetic predisposition, lifestyle choices, and pre-

existing health conditions. Moreover, the study's findings on the concentration of pollutants like 

PM2.5 and heavy metals across different areas of the dry dock underscore the need for targeted 

workplace interventions. 

 

 Implications for Occupational Health 

The implications of these findings for occupational health are profound. First and foremost, they 

emphasize the necessity for stringent air quality control measures in industrial settings like dry docks. 

The direct correlation between pollutant exposure and health deterioration calls for immediate 

action in revising existing safety protocols and introducing more effective protective measures. 

 



These findings also highlight the need for regular health monitoring of workers, particularly those 

with prolonged exposure to hazardous environments. Such initiatives could facilitate early detection 

and intervention, potentially mitigating the long-term health impacts. Additionally, the study 

underscores the importance of personalized protective strategies that take into account individual 

susceptibility factors. 

 

Recommendation  

 

1. Enhanced Air Quality Monitoring and Control: Regular and comprehensive 

monitoring of air quality within the dry dock is essential. Implementing advanced air 

filtration and ventilation systems can significantly reduce the concentration of 

harmful pollutants. 

2. Robust Health Monitoring and Early Intervention: Regular health assessments should 

be conducted for all workers, with a focus on early detection of respiratory issues. 

This is particularly crucial for long-term employees who are at a higher risk of severe 

health impacts. 

3. Personalized Protective Measures: Given the variability in individual susceptibility, 

personalized protective strategies, including the use of appropriate PPE, should be 

developed. Workers with known vulnerabilities might require additional protections. 

4. Policy and Regulation Enhancement: There is a need for stricter enforcement of 

existing health and safety regulations and possibly the development of more 

stringent guidelines based on the latest research findings. 

5. Worker Education and Awareness Programs: Educating workers about the risks of air 

pollution and training them in best practices for minimizing exposure can be an 

effective preventive measure. 

6. Further Research: Continued research is necessary to deepen the understanding of 

long-term health impacts and the effectiveness of various protective measures. 

Longitudinal studies and research in other industrial settings would provide valuable 

additional insights. 

7. Psychosocial Support Systems: Recognizing the potential psychological impacts of 

working in high-risk environments, support systems and counseling services should 

be made available to workers. 

 

 

 

 

 



 

 

 

Conclusion 

 

This research on the health implications of air pollution for ASYAD Dry Dock workers has yielded 

significant insights, underscoring the critical nature of occupational health risks in industrial 

environments. The study clearly demonstrates a correlation between the duration of exposure to air 

pollutants and the severity of respiratory health issues. Workers with extended exposure to 

contaminants such as PM2.5, heavy metals, and VOCs displayed a higher prevalence of chronic 

respiratory symptoms and decreased lung function. The variability in health outcomes among 

workers with similar exposure durations indicates that individual susceptibility also plays a crucial 

role in determining the health impacts of air pollution. 

The research highlights the vulnerability of long-term workers to severe respiratory problems, 

emphasizing the need for focused health and safety measures for this group. It also underscores the 

necessity of reevaluating and enhancing current safety practices and health monitoring protocols in 

industrial settings. 
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